Apoptosis in the beta cells: cause or consequence of insulin secretion defect in diabetes?
Pancreatic beta-cell dysfunction and insulin resistance are two interrelated defects in the pathophysiology of type 2 diabetes. Defects in peripheral insulin action precede the development of glucose intolerance, as the pancreas compensates for insulin resistance by increasing insulin production and secretion. This may be achieved by enhancing cellular secretory capacity or by increasing beta-cell mass. Over time, the pancreatic secretion of insulin becomes inadequate for the extent of insulin resistance, and the levels of fasting and postprandial glucose rise leading to the onset of frank hyperglycemia, which leads to reduction in beta-cell function and survival through a process referred to as glucose toxicity. There is increasing evidence that apoptosis is the main mode of pancreatic beta-cell death not only in type 1 but also in type 2 diabetes. Recently, studies in knockout mice, human and rat islets, and pancreatic beta-cell lines demonstrated that defective insulin signaling in beta-cells might play an important pathophysiological role by affecting both secretory function and cell survival. The purpose of this review is to present recent advances in understanding of the interrelationship between molecular mechanisms underlying defects in insulin secretion and beta-cell survival in type 2 diabetes caused by impaired activation of insulin signaling pathways.